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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to simulate progressing conditions of 
substrate processing without actual operation of a substrate processing device, and 
guide to optimum input order. 

SOLUTION: Firstly a recipe for each substrate group is obtained, and each processing 
schedule is calculated according to the responding substrate group. A processing 
schedule for a substrate group which is the first input subject is set at a specified 
position of the axis of time, and the processing schedule for other input subjects are set 
successively. As a result of comparing each processing schedule of a plurality of 
substrate groups with others and then modifying them, a modified schedule is 



generated (Step S15). At the time of modification, whether the commanded time in 
processing schedule is overlapped or not is checked. When overlapping of commanded 
time is found out, the overlapping is resolved by shifting the counter schedule of the 
processing schedule according to the overlapped time range. As a result, the optimum 
schedule of each substrate group can be obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has two or more processing sections and a conveyance means to convey 
two or more substrate groups which each becomes from 1 or two or more substrates 
one by one in said two or more processing sections, as a functional means. It is the 
substrate processor which performs processing according to the recipe with which 
said two or more substrate groups were specified beforehand, respectively one by one. 
(a) A processing schedule calculation means to compute the processing schedule 
according to the recipe for every substrate group as a chain of the occupancy time 
zone of each functional means by the substrate group concerned, (b) When said 
occupancy time zone is compared between [ of two or more of said substrate groups ] 
processing schedules and one of occupancy time zones has duplication The substrate 
processor characterized by having further a comparison correction means to obtain 
the signed-off schedule which avoided said duplication by correcting said processing 
schedule. 

[Claim 2] In a substrate processor according to claim 1 said comparison correction 
means (b-1) A sequential comparison means [ according to the progress sequence of 
time of day / time zone / said / occupancy / mutual / make applicable to a 
comparison two or more processing schedules obtained for every substrate group, 
and ], (b-2) The shift means to which either of said two or more processing schedules 
is shifted in time according to the duplication time amount width of face whenever 
duplication of said occupancy time zone is discovered, (b~3) The processing schedule 
after said shift is made applicable [ new ] to a comparison. The substrate processor 
characterized by obtaining the processing schedule obtained where it had a repetition 
means to make said sequential comparison means and said shift means repeat and 
activity-ize until said all the duplications were solved, and said all duplications are 
solved as said signed-off schedule. 

[Claim 3] It has two or more processing sections and a conveyance means to convey 
two or more substrate groups which each becomes from 1 or two or more substrates 
one by one in said two or more processing sections, as a functional means. It is the 
substrate processor which performs processing according to the recipe with which 
said two or more substrate groups were specified beforehand, respectively one by one, 
and is (a). The buffer section made to stand by before supplying said two or more 
substrate groups, (b) A schedule decision means to determine the optimal schedule of 



each substrate group, (c) A time-optional-control means to follow said optimal 
schedule and to control the migration timing of each substrate group between the 
positions of said substrate processor, It prepares for a pan and said schedule decision 
means (b-1), the order of materials charging and charge timing of each substrate 
group are assumed. A processing schedule calculation means to compute the 
processing schedule according to the recipe for every substrate group as a chain of 
the occupancy time zone of each functional means by the substrate group concerned, 
(b-2) When said occupancy time zone is compared between [ of two or more of said 
substrate groups ] processing schedules and one of occupancy time zones has 
duplication A comparison correction means to obtain the signed-off schedule which 
avoided said duplication by correcting said processing schedule, (b-3) A total 
processing-time calculation means to compute the total processing time which all 
processings of two or more of said substrate groups take based on said signed-off 
schedule, (b-4) Said total processing time in each order of materials charging is 
compared mutually, changing the assumption of the order of materials charging of 
each substrate group. The substrate processor characterized by having an optimal 
schedule specification means to specify said signed-off schedule from which said 
total processing time serves as min as said optimal schedule. 

[Claim 4] It has two or more processing sections and a conveyance means to convey 
two or more substrate groups which each becomes from 1 or two or more substrates 
one by one in said two or more processing sections, as a functional means. It is 
simulation equipment of the substrate processor which performs processing 
according to the recipe with which said two or more substrate groups were specified 
beforehand, respectively one by one. (a) A processing schedule calculation means to 
compute the processing schedule according to the arrangement configuration of said 
substrate processor, and the recipe for every substrate group as a chain of the 
occupancy time zone of each functional means by the substrate group concerned, (b) 
When said occupancy time zone is compared between [ of two or more of said 
substrate groups ] processing schedules and one of occupancy time zones has 
duplication By correcting said processing schedule, it is simulation equipment of the 
substrate processor characterized by constituting said substrate processor as 
another object by having a comparison correction means to obtain the signed-off 
schedule which avoided said duplication. 

[Claim 5] The buffer section made to stand by before supplying two or more substrate 
groups which each becomes from 1 or two or more substrates, It has two or more 
processing sections and a conveyance means to convey said substrate group one by 



one in said two or more processing sections, as a functional means. It is simulation 
equipment of the substrate processor which performs processing according to the 
recipe with which said two or more substrate groups were specified beforehand, 
respectively one by one, and is (a). The order of materials charging and charge timing 
of each substrate group are assumed. A processing schedule calculation means to 
compute the processing schedule according to the arrangement configuration of said 
substrate processor, and the recipe for every substrate group as a chain of the 
occupancy time zone of each functional means by the substrate group concerned, (b) 
When said occupancy time zone is compared between [ of two or more of said 
substrate groups ] processing schedules and one of occupancy time zones has 
duplication A comparison correction means to obtain the signed-off schedule which 
avoided said duplication by correcting said processing schedule, (c) A total 
processing-time calculation means to compute the total processing time which all 
processings of two or more of said substrate groups take based on said signed-off 
schedule, (d) Said total processing time in each order of materials charging is 
compared mutually, changing the assumption of the order of materials charging of 
each substrate group. It is simulation equipment of the substrate processor 
characterized by constituting said substrate processor as another object by having an 
optimal schedule specification means to specify said signed-off schedule from which 
said total processing time serves as min as an optimal schedule. 
[Claim 6] The record medium which is characterized by recording the simulation 
program of the substrate processor for operating a computer as simulation equipment 
of a substrate processor according to claim 4 or 5 and in which computer reading is 
possible. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the record medium which recorded 
the simulation program of the substrate processor which performs predetermined 
processing one by one in two or more processing sections, such simulation equipment 
of a substrate processor, and a substrate processor and in which computer reading is 
possible to precision substrates (only henceforth a "substrate"), such as a 
semi-conductor wafer, a glass substrate for liquid crystal displays, and a plasma 
display panel. 
[0002] 

[Description of the Prior Art] As one of the substrate processors which performs 
processing to a substrate, the equipment of a configuration of being called the 
so-called inline type is known. This equipment between the loader which pays the 
substrate used as a processing object out of a predetermined carrier (container) one 
by one, and the unloader which holds the substrate which processing ended in a 
predetermined carrier When two or more processing sections prepared in order to 
perform predetermined processing to a substrate are arranged in the shape of a single 
tier and convey the substrate from the loader side to the one direction toward the 
unloader side, it is constituted so that predetermined processing to a substrate may 
be performed one by one by each processing circles in a conveyance process. 
[0003] A different content of processing for every lot may be set up, and, in such a 
case, the substrate paid out of a loader is set up from the content from which the 
processing time in each processing section etc. differs for every lot. And the content 
of processing for every lot is managed as a recipe matched for every lot. 
[0004] And in case the substrate of the lot with which the contents of processing 
differ is paid out of the loader one by one to each processing section, it is necessary 
to set up so that the substrate of a next lot may not catch up with the substrate of 
the lot which supplied previously the timing which throws the substrate of the 
following lot into the processing section from a loader. 

[0005] For example, when each processing section has a processing tub and makes a 
substrate immersed into the drug solution in a processing tub When it is what 



performs substrate processing of etching etc. to a substrate, and immersion 
processing into the drug solution to the substrate of a next lot tends to be completed, 
it is going to convey in the following processing section (processing tub) and the 
substrate of a previous lot is still processing in the processing section of a 
conveyance place, The substrate of a next lot cannot be conveyed to the following 
processing section, but superfluous processing of over etching etc. will be performed, 
and a defect substrate is generated. 

[0006] That is, if the substrate of a next lot catches up with the substrate of the lot 
thrown in previously, since delay of a substrate will arise inside a substrate processor, 
according to a recipe, a substrate cannot be conveyed one by one to each processing 
section, and suitable processing to a substrate cannot be performed. 
[0007] Therefore, when the substrate of the lot thrown in behind has caught up with 
the substrate of the lot thrown in previously, the next substrate is made temporarily 
immersed in a rinsing processing tub, and it can consider making it stand by until 
processing of the processing section used as the following conveyance place is 
attained. 

[0008] However, since overflow supply of pure water cannot be wiped out while 
making the substrate immersed in a rinsing processing tub, the consumption of pure 
water increases. Furthermore, when the substrate of a next lot makes the rinsing 
processing tub concerned the conveyance place, it also becomes impossible to 
convey the substrate and the problem of delay of the substrate in the interior of a 
substrate processor becomes still larger. 

[0009] Then, in case a substrate is thrown in from a loader, after throwing in a 
previous substrate, spacing of predetermined time must be prepared. Since this 
spacing will make the operating ratio of a substrate processor fall if it excels beyond 
the need, it is desirable to make it minimum spacing. 

[0010] Conventionally, in order to draw the optimal charge spacing for every lot, i.e., 
charge timing, migration of the substrate for every lot was manually created as a 
timing diagram, taking into consideration the processing time of each processing 
section, actuation of a carrier robot, etc. in a substrate processor, and the charge 
timing of a new lot was defined based on the timing diagram created artificially. 
[0011] 

[Problem(s) to be Solved by the Invention] However, since creation of the timing 
diagram by the above handicraft has very complicated count, it has the problem of 
needing a great effort and working hours for the creation. And when many substrates 
of the lot of a different content of processing are intermingled, it becomes 



complicated [ count ] more [ such an activity ], and working efficiency gets very bad. 
[0012] Moreover, although the configuration of a substrate processor itself may be 
changed, there is also a problem that a timing diagram must be created newly having 
to apply a great effort and working hours in that case. 

[0013] This invention aims at offering the record medium which recorded the 
simulation program of the substrate processor to which the optimal charge timing and 
order of materials charging can also be led, the simulation equipment of a substrate 
processor, and a substrate processor and in which computer reading is possible while 
it can simulate the migration situation of a substrate, and a carrier robot's situation of 
operation, without being made in view of the above-mentioned technical problem, and 
operating a substrate processor actually. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned object, 
invention according to claim 1 It has two or more processing sections and a 
conveyance means to convey two or more substrate groups which each becomes 
from 1 or two or more substrates one by one in said two or more processing sections, 
as a functional means. It is the substrate processor which performs processing 
according to the recipe with which said two or more substrate groups were specified 
beforehand, respectively one by one. (a) A processing schedule calculation means to 
compute the processing schedule according to the recipe for every substrate group 
as a chain of the occupancy time zone of each functional means by the substrate 
group concerned, (b) When said occupancy time zone is compared between [ of two or 
more of said substrate groups ] processing schedules and one of occupancy time 
zones has duplication By correcting said processing schedule, it is characterized by 
having further a comparison correction means to obtain the signed-off schedule which 
avoided said duplication. 

[0015] Invention according to claim 2 is set to a substrate processor according to 
claim 1. Said comparison correction means (b-1) A sequential comparison means 
[ according to the progress sequence of time of day / time zone / said / occupancy / 
mutual / make applicable to a comparison two or more processing schedules obtained 
for every substrate group, and ], (b-2) The shift means to which either of said two or 
more processing schedules is shifted in time according to the duplication time amount 
width of face whenever duplication of said occupancy time zone is discovered, (b~3) 
The processing schedule after said shift is made applicable [ new ] to a comparison. It 
has a repetition means to make said sequential comparison means and said shift 
means repeat and activity-ize until said all the duplications are solved, and it is 



characterized by obtaining the processing schedule obtained where said all 
duplications are solved as said signed-off schedule. 

[0016] Invention according to claim 3 is equipped with two or more processing 
sections and a conveyance means to convey two or more substrate groups which 
each becomes from 1 or two or more substrates one by one in said two or more 
processing sections, as a functional means. It is the substrate processor which 
performs processing according to the recipe with which said two or more substrate 
groups were specified beforehand, respectively one by one, and is (a). The buffer 
section made to stand by before supplying said two or more substrate groups, (b) A 
schedule decision means to determine the optimal schedule of each substrate group, 
(c) A time-optional-control means to follow said optimal schedule and to control the 
migration timing of each substrate group between the positions of said substrate 
processor, It prepares for a pan and said schedule decision means (b-1), the order of 
materials charging and charge timing of each substrate group are assumed. A 
processing schedule calculation means to compute the processing schedule according 
to the recipe for every substrate group as a chain of the occupancy time zone of each 
functional means by the substrate group concerned, (b-2) When said occupancy time 
zone is compared between [ of two or more of said substrate groups ] processing 
schedules and one of occupancy time zones has duplication A comparison correction 
means to obtain the signed-off schedule which avoided said duplication by correcting 
said processing schedule, (b-3) A total processing-time calculation means to compute 
the total processing time which all processings of two or more of said substrate 
groups take based on said signed-off schedule, (b-4) It has an optimal schedule 
specification means to specify said signed-off schedule from which said total 
processing time serves as min as compared with mutual in said total processing time 
in each order of materials charging as said optimal schedule, changing the assumption 
of the order of materials charging of each substrate group. 

[001 7] Here, the part set up so that migration of a substrate group may stop a position 
in a series of processing processes of a substrate group like the buffer section or the 
processing section is said. 

[0018] Invention according to claim 4 is equipped with two or more processing 
sections and a conveyance means to convey two or more substrate groups which 
each becomes from 1 or two or more substrates one by one in said two or more 
processing sections, as a functional means. It is simulation equipment of the substrate 
processor which performs processing according to the recipe with which said two or 
more substrate groups were specified beforehand, respectively one by one. (a) A 



processing schedule calculation means to compute the processing schedule according 
to the arrangement configuration of said substrate processor, and the recipe for every 
substrate group as a chain of the occupancy time zone of each functional means by 
the substrate group concerned, (b) When said occupancy time zone is compared 
between [ of two or more of said substrate groups ] processing schedules and one of 
occupancy time zones has duplication By correcting said processing schedule, it has a 
comparison correction means to obtain the signed-off schedule which avoided said 
duplication, and said substrate processor is characterized by being constituted as 
another object. 

[0019] The buffer section made to stand by before invention according to claim 5 
supplying two or more substrate groups which each becomes from 1 or two or more 
substrates, It has two or more processing sections and a conveyance means to 
convey said substrate group one by one in said two or more processing sections, as a 
functional means. It is simulation equipment of the substrate processor which 
performs processing according to the recipe with which said two or more substrate 
groups were specified beforehand, respectively one by one, and is (a). The order of 
materials charging and charge timing of each substrate group are assumed. A 
processing schedule calculation means to compute the processing schedule according 
to the arrangement configuration of said substrate processor, and the recipe for every 
substrate group as a chain of the occupancy time zone of each functional means by 
the substrate group concerned, (b) When said occupancy time zone is compared 
between [ of two or more of said substrate groups ] processing schedules and one of 
occupancy time zones has duplication A comparison correction means to obtain the 
signed-off schedule which avoided said duplication by correcting said processing 
schedule, (c) A total processing-time calculation means to compute the total 
processing time which all processings of two or more of said substrate groups take 
based on said signed-off schedule, (d) Said total processing time in each order of 
materials charging is compared mutually, changing the assumption of the order of 
materials charging of each substrate group. It has an optimal schedule specification 
means to specify said signed-off schedule from which said total processing time 
serves as min as an optimal schedule, and said substrate processor is characterized 
by being constituted as another object. 

[0020] Invention according to claim 6 is characterized by recording the simulation 
program of the substrate processor for operating a computer as simulation equipment 
of a substrate processor according to claim 4 or 5 on the record medium in which 
computer reading is possible. 



[0021] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained based on a drawing. 

[0022] <Outline of 1. substrate processor> drawing 1 is the top view showing the 
configuration of the substrate processor 1 of this operation gestalt. In addition, the 
three-dimension coordinate which consists of the X-axis, a Y-axis, and the Z-axis is 
defined as drawing 1 . 

[0023] As shown in drawing 1 , the substrate processor 1 is equipped with the buffer 
section 10, the transfer robot 20, a carrier robot 30, a processor group 40, and a 
control section CL. 

[0024] The buffer section 10 has the function as the loader which performs carrying in 
and taking out of Carrier C, and an unloader between the function as a standby buffer 
to hold two or more carriers C with which two or more substrates W are contained, 
and the external devices (for example, AGV etc.) of the substrate processor 1. 
Moreover, the conveyance section 1 1 in a buffer is formed in the interior of the buffer 
section 10, the carrier C with which the substrate W which this conveyance section 
1 1 in a buffer should throw [ from ] in among two or more carriers C according to 
predetermined order of materials charging is contained is specified, and that carrier C 
is conveyed in the predetermined delivery location TP. 

[0025] Transfer device 20a which takes out the substrate group which consists of 1 
which the transfer robot 20 accesses the delivery location TP, and becomes a batch 
from Carrier C, or two or more substrates W, or contains a substrate group on Carrier 
C, It has position translator 20b which changes the position of a substrate group 
between a horizontal position and a vertical position, and elevator style 20c which 
makes it go up and down the substrate group of a vertical position, and it is 
constituted so that a substrate group may be conveyed between the buffer section 10 
and a carrier robot 30. 

[0026] The rise-and-fall migration in alignment with the horizontal migration and the 
Z-axis in alignment with the X-axis is possible for a carrier robot 30, and he pinches a 
substrate group with a vertical position according to the pinching device 31 of a 
couple, and conveys a substrate group. This carrier robot 30 delivers a substrate 
group between elevator style 20c. Moreover, the substrate group between each of the 
1st lifter 35 formed in the processor group 40, the 2nd lifter 36, and the 3rd lifter 37 
can also be delivered. 

[0027] Two or more processing sections in which a processor group 40 performs 
predetermined processing to a substrate group are prepared. It has the desiccation 



processing section 41 which specifically performs reduced pressure drying to a 
substrate group, the 1st rinsing processing section 42 which has the rinse tank WB1 
which holds pure water, the 1st drug solution processing section 43 which has the 
drug solution tub CB1 which holds a drug solution, the 2nd rinsing processing section 
44 which has the rinse tank WB2 which holds pure water, and the 2nd drug solution 
processing section 43 which has the drug solution tub CB2 which holds a drug solution. 
The processing section of these plurality is linearly arranged in the direction of X, and 
the above-mentioned carrier robot's 30 conveyance way is formed in accordance with 
this linear array. 

[0028] The 1st lifter 35 is arranged at the back side of the desiccation processing 
section 41, and this 1st lifter 35 can move up and down (Z direction), and conveys the 
substrate group received from the carrier robot 30 to the interior side of the 
desiccation processing section 41. 

[0029] Moreover, the 2nd lifter 36 is arranged at the back side of the 1st rinsing 
processing section 42 and the 1st drug solution processing section 43, and the 3rd 
lifter 37 is arranged at the back side of the 2nd rinsing processing section 44 and the 
2nd drug solution processing section 45. Vertical movement (Z direction) and 
infestation (the direction of X) are possible for the 2nd lifter 36 and the 3rd lifter 37. 
And in the substrate group received from the carrier robot 30, the 2nd lifter 36 is 
immersed in the drug solution tub CB1 of the 1st drug solution processing section 43, 
or is immersed in the rinse tank WB1 of the 1st rinsing processing section 42. 
Moreover, in the substrate group received from the carrier robot 30, the 3rd lifter 37 is 
immersed in the drug solution tub CB2 of the 2nd drug solution processing section 45, 
or is immersed in the rinse tank WB2 of the 2nd rinsing processing section 44. 
[0030] In addition, with the gestalt of this operation, the functional means by which it 
is indispensable in case each processing sections 41-45 to a substrate group and the 
conveyance means of a substrate group which consists of the conveyance section 1 1 
in a buffer, the transfer robot 20, a carrier robot 30, and the 1st - the 3rd lifter 35-37 
perform substrate processing in the substrate processor 1 is formed. Motion control 
of these functional means is performed by the control section CL. 
[0031] While sequential conveyance is carried out at each processing section 
according to the recipe which boiled each substrate group used as a processing object 
by such configuration, respectively, and was specified beforehand, predetermined 
processing will be made in each processing section. Moreover, the substrate group 
which the processing according to a recipe ended is again returned to the buffer 
section 10 by the conveyance means, and it is constituted so that it may be contained 



in Carrier C. 

[0032] Here, an example of the substrate procedure by the substrate processor 1 is 
explained. The conveyance section 1 1 in a buffer conveys two or more carriers C 
which are held in the buffer section 10 and are in a standby condition to the sequential 
delivery location TP according to the order of materials charging determined by the 
order-of-materials-charging decision approach mentioned later, or the order of 
materials charging set up beforehand. 

[0033] The transfer robot 20 hands a carrier robot 30 a substrate group, after 
changing Substrate W into a vertical position from Carrier C from ejection and a 
horizontal position for two or more one-sheet or substrates group of every which are 
batches. 

[0034] If a substrate group is received, a carrier robot 30 will move in the direction of 
X, and will hand the substrate group to the 2nd lifter 36 or the 3rd lifter 37. When the 
substrate group of a processing object is received, the 2nd or 3rd lifter 36 and 37 
drops a substrate group, and makes a substrate group immersed into a drug solution 
predetermined [ in the drug solution layers CB / CB1 and / 2 ]. Thereby, the drug 
solution processing to a substrate group is started. In addition, the 2nd or 3rd lifter 36 
and 37 maintains the condition of having held the substrate group with the vertical 
position, during the immersion processing to a substrate group. 

[0035] And the 2nd or 3rd lifter 36 and 37 makes a substrate group immersed into 
pure water, if the drug solution processing time based on a recipe passes, after 
moving onto ejection and rinse tanks WB [ WB1 and ] 2 out of a drug solution by 
raising a substrate group. Thereby, washing processing to a substrate group is 
performed. In the washing process over a substrate group, overflow of pure water is 
performed from rinse tanks WB1 and WB2. 

[0036] After the drug solution processing and pure-water processing to a substrate 
group are completed, a carrier robot 30 hands a substrate group to ejection from the 
2nd or 3rd lifter 36 and 37, and hands it to the 1st lifter 35. And the 1st lifter 41 dries 
a substrate group by conveying the substrate group received from the carrier robot 30 
in the desiccation processing section 41. 

[0037] After desiccation is completed, a carrier robot 30 takes out the substrate 
group which desiccation ended from the 1st lifter 35, and hands the transfer robot 20 
the substrate group which all processings ended. The transfer robot 20 contains it in 
the carrier C in the delivery location TP of the buffer section 10, after changing into a 
horizontal position the substrate group which processing completed from a vertical 
position. 



[0038] Although a series of substrate processings by the above will be completed, 
since idle status arises in other processing sections and carrier-robot 30 grades while 
one substrate group is processing in the specific processing section, it consists of 
gestalten of this operation so that other conveyances and processings of a substrate 
group may be performed using such idle status, the schedule about substrate 
processing may be set up and the increase in efficiency of substrate processing may 
be attained. 

[0039] <Controlling mechanism of 2. substrate processor> drawing 2 is the block 
diagram showing the detail of the control section CL of the above substrate 
processors 1. As shown in drawing 2 , three control sections of the master control 
section 2, the processing control section 3, and the transfer-control section 4 are 
prepared in this control section CL. 

[0040] The master control section 2 is a control section which carries out control 
management of the overall actuation of each part in the substrate processor 1 in 
generalization. The memory 5 which memorizes the recipe about the content of 
processing set up for every substrate and every lot, the data about the configuration 
of the substrate processor 1, etc., the display 6 which displays how many kind thing 
information, such as a substrate processing situation, to an operator, the keyboard 7 
which inputs predetermined information when an actuation input is performed by the 
operator, the processing control section 3, and the transfer-control section 4 are 
connected to the master control section 2, respectively. 

[0041] By transmitting the parameter about actuation of each processing section in a 
processor group 40 etc. according to an individual, the processing control section 3 
controls each processing section, and is connected with each of the desiccation 
processing section 41 mentioned above, the 1st rinsing processing section 42, the 1st 
drug solution processing section 43, the 2nd rinsing processing section 44, and the 
2nd drug solution processing section 45 in the condition which can be communicated. 
[0042] By transmitting a conveyance command etc. to each conveyance means in the 
substrate processor 1, the transfer-control section 4 controls each conveyance 
means according to an individual, and is connected with each of the above-mentioned 
conveyance section 1 1 in a buffer, the transfer robot 20, a carrier robot 30, the 1st 
lifter 35, the 2nd lifter 36, and the 3rd lifter 37 in the condition which can be 
communicated. 

[0043] In case a substrate group is processed in the substrate processor 1, the 
carrier C with which two or more substrates W of a processing object were contained 
is first carried in to the buffer section 10. The data input of the recipe about the 



content of processing of the substrate group contained by the carrier C concerned is 
carried out, and, almost simultaneously with carrying in of this carrier C, it is stored in 
memory 5 by the master control section 2. In addition, it may be inputted from other 
computers through the data input means which the input of a recipe may be inputted 
by the operator from a keyboard 7, and is not illustrated (for example, management 
computer formed in works). 

[0044] It is described by the recipe what kind of processing is performed to a 
substrate group. For example, the procedure to substrate groups, such as the drug 
solution processing time in the rinsing processing time in the pressure value, the 
desiccation processing time, the 1 st rinsing processing section 42, and the 2nd rinsing 
processing section 44 in the case of the reduced pressure in the desiccation 
processing section 41, the 1st drug solution processing section 43, and the 2nd drug 
solution processing section 45, is described. 

[0045] In case processing to a substrate group is performed, when the master control 
section 2 reads the recipe about the substrate group concerned from memory 5 and 
gives various parameters to the processing control section 3 and the transfer-control 
section 4 While the transfer-control section 4 gives an actuation command to each 
conveyance means and makes substrate conveyance in the sequence [ group / 
substrate ] according to procedure perform, supervisory control is carried out so that 
the processing control section 3 may make the processing to the substrate group in 
each processing section perform appropriately. 

[0046] And with the gestalt of this operation, in order to avoid generating of the defect 
substrate by superfluous processing etc. and to perform efficient substrate 
processing, based on the directions from an operator, the optimal order of materials 
charging of two or more substrate groups to which the master control section 2 
stands by in the buffer section 10 in advance of initiation of the actual processing to a 
substrate group etc. is determined. Moreover, when order of materials charging is 
defined beforehand, the optimal charge timing of each substrate group etc. is 
determined. 

[0047] Drawing 3 is drawing having shown typically the function included in the master 
control section 2. 

[0048] As mentioned above, the master control section 2 specifies the optimal 
schedule at the time of processing each substrate group by operating as the schedule 
decision section 25 in advance of actual substrate processing. 

[0049] In case substrate processing is actually performed, by operating as the 
time-optional-control section 26, the master control section 2 is based on the optimal 



schedule specified beforehand, and controls the migration timing of each substrate 
group between each position. That is, an operating command is given and controlled in 
the processing control section 3 and the transfer-control section 4 to supply a 
substrate group from the buffer section 10 to predetermined charge timing, or to 
perform conveyance between each processing section to predetermined conveyance 
timing. 

[0050] The schedule decision section 25 at the time of specifying the optimal 
schedule is further classified into the four processing sections called processing 
schedule calculation section 25a, comparison correction section 25b, total 
processing-time calculation section 25c, and 25d of optimal schedule specification 
sections. 

[0051] Processing schedule calculation section 25a asks for the processing schedule 
for every substrate group according to the recipe specified for every substrate group. 
A processing schedule expresses with time the procedure made to the substrate 
group concerned, and is expressed as a chain of the occupancy time zone of each 
functional means by the substrate concerned. 

[0052] Comparison correction section 25b generates the signed-off schedule which 
avoided duplication by correcting a processing schedule, when comparison verification 
of the occupancy time zone of the processing schedule obtained for every substrate 
group is mutually carried out along with a time-axis and one of occupancy time zones 
has duplication. 

[0053] The total processing-time calculation section 25c computes the total 
processing time which all processings of two or more substrate groups take based on 
a signed-off schedule. 

[0054] 25d of optimal schedule specification sections selects the signed-off schedule 
from which the total processing time serves as min as compared with mutual in the 
different total processing time computed for every order of materials charging, and 
they specify it as an optimal schedule. 

[0055] And since the optimal schedule at the time of processing each substrate group 
can be specified in advance of substrate processing when these each part is closely 
related, it makes it possible to work the substrate processor 1 efficiently and to avoid 
superfluous substrate processing. 

[0056] Hereafter, the detail of the processing in such the master control section 2 is 
explained. 

[0057] <the decision of the optimal schedule in case 3. order of materials charging is 
not specified> — the processing about the decision of order of materials charging is 



explained first. When two or more carriers C are standing by in the buffer section 10 
and especially the order of materials charging of each carrier C is not set to it, 
according to the order of materials charging of the substrate group contained by each 
carrier C, the processing effectiveness in the substrate processor 1 changes 
remarkably. Therefore, in order to avoid generating of the defect substrate by 
superfluous processing etc. and to perform efficient substrate processing, it is 
necessary to determine the optimal schedule including the optimal order of materials 
charging. 

[0058] In addition, in the following explanation, in order to make each procedure easy 
to understand, the case where there are three substrate groups A, B, and C from 
which the content of processing differs in the buffer section 10 in a standby condition 
is explained as an example. Moreover, Recipes a, b, and c shall be set to each [ these ] 
substrate groups A, B, and C, respectively. 

[0059] Drawing 4 , drawing 5 , and drawing 6 are the flow charts in the case of 
determining the order of materials charging of a substrate group in advance of 
substrate processing. 

[0060] As shown in drawing 4 , when there are two or more substrate groups to which 
the master control section 2 stands by in the buffer section 10 in advance of actual 
substrate processing (step S2), the optimal schedule including the order of materials 
charging of these substrates group is determined (step S1). That is, in case the 
master control section 2 processes step S1, it functions as the schedule decision 
section 25. 

[0061] In addition, since it is less necessary to say [ that the object for the charge 
determines the optimal schedule in relation with other substrate groups since only 
one exists ] when the number of the substrate groups which stand by in the buffer 
section 10 is one, it is not necessary to perform processing of step S1. 
[0062] The detailed content of processing of the decision (step S1) of the optimal 
schedule is the flow chart of drawing 5 and drawing 6 . 

[0063] The master control section 2 assumes two or more order of materials charging 
and charge timing of a substrate group which stand by in the buffer section 10 (step 
S1 1). For example, the order of materials charging of the substrate groups A, B, and C 
is assumed in order of "A->B->C." 

[0064] And the master control section 2 acquires the recipe set up for every 
substrate group which accesses memory 5 and stands by in the buffer section 10 
(step S12). Thereby, the master control section 2 can solve the content of processing 
over each substrate group. For example, in the case of the above-mentioned example, 



the recipes a, b, and c set up according to the individual about each of the substrate 
groups A, B, and C will be acquired. 

[0065] And the master control section 2 computes the processing schedule according 
to the recipe for every substrate group (step S13). Although the time amount 
processed in each processing section is described by the above-mentioned recipe, 
about the time amount required in case a substrate group is conveyed from a 
conveying agency to a conveyance place, it is unknown. Therefore, to this processing 
schedule, it computes also about the time amount which conveyance takes based on 
the distance from the conveyance origin of a substrate group to [ from the 
arrangement configuration of the substrate processor 1 ] a conveyance place etc., 
and a processing schedule including it is generated. 

[0066] For example, the content of processing in the procedure of "the 1st drug 
solution processing section 43, the 1st rinsing processing section 42, the 2nd drug 
solution processing section 45, the 2nd rinsing processing section 44, and the 
desiccation processing section 41" is described by the recipe a about the substrate 
group A. The content of processing in the procedure of "the 1st drug solution 
processing section 43, the 1st rinsing processing section 42, and the desiccation 
processing section 41" is described by the recipe b about the substrate group B. 
Suppose that the content of processing in the procedure of "the 2nd drug solution 
processing section 45, the 2nd rinsing processing section 44, and the desiccation 
processing section 41" was described by the recipe c about the substrate group C. 
When the master control section 2 computes the processing schedules SA, SB, and 
SC about these substrates groups A, B, and C, it comes to be shown in drawing 7 . 
[0067] In case the master control section 2 processes steps S12 and S13, it functions 
as processing schedule calculation section 25a mentioned above. 
[0068] And at step S14, the processing schedule of the substrate group which serves 
as an object for the charge at the beginning in the order of materials charging 
assumed at step S1 1 is set as the predetermined location on a time-axis. In the case 
of the above-mentioned example, since the first object for the charge is the substrate 
group A, the processing schedule SA about the substrate group A is set as the 
predetermined location on a time-axis (for example, time-axis home position t= 0). 
[0069] The signed-off schedule for avoiding generating of the defect substrate by 
superfluous processing etc., and performing efficient substrate processing is 
generated by progressing to step S15, and the master control section's 2 setting up 
the processing schedule on the time-axis one by one according to the assumed order 
of materials charging, and making two or more comparisons and corrections of a 



substrate group of a processing schedule. That is, in this step S1 5, the master control 
section 2 functions as comparison correction section 25b. 

[0070] The detailed content of processing of this step S15 is a flow chart shown in 
drawing 6 . 

[0071] At step S21, the substrate group supplied to a degree is specified based on the 
order of materials charging assumed at step S1 1, and the processing schedule about 
the substrate group is set additionally to the predetermined location on a time-axis. 
Since it is already set up on the time-axis about the substrate group A that it is the 
case of the above-mentioned example, the processing schedule SB about the 
substrate group B supplied to the degree of the substrate group A is set up on a 
time-axis. Since the order of materials charging that the substrate group B is behind 
supplied from the substrate group A is assumed, the setting-out location at the time 
of setting up on a time-axis turns into a location after the charge time of day about 
the substrate group A. 

[0072] Thus, the concept at the time of setting up the processing schedule SA about 
the substrate group A and the processing schedule SB about the substrate group B 
on a time-axis is shown in drawing 8 . In addition, the upper bed section of each 
processing schedules SA and SB shows the charge time of day of the substrate 
groups A and B, respectively, and the charge time of day of the substrate groups A 
and B will be in agreement by t= 0 in drawing 8 . 

[0073] And it progresses to step S22, inspects along the travelling direction of a 
time-axis, and judges whether in two or more processing schedules set as the 
time-axis, occupancy of the same functional means in the same time of day has arisen. 
[0074] That occupancy of the same functional means in the same time of day has 
arisen shows that a different substrate group is processed or conveyed by the same 
functional means at the same time of day. however — the substrate processor 1 in 
the gestalt of this operation — which functional means — also setting — two or more 
substrate groups — simultaneous — processing (conveyance is included) — things 
are not made. Consequently, since one substrate group is unmovable to the following 
conveyance place, it will be in a standby condition inevitably and will become factors, 
such as superfluous processing. 

[0075] So, with the gestalt of this operation, in order to cancel duplication of the 
occupancy time amount produced on the processing schedule obtained for every 
substrate group, the following steps S23-S24 are performed. 

[0076] When it investigates whether duplication of the occupancy time amount of a 
processing schedule was discovered in step S23 and there is duplication, it progresses 



to step S24 and asks for the duplication time amount width of face of occupancy time 
amount. 

[0077] And it progresses to step S25 and either of the processing schedules is shifted 
in time according to duplication time amount width of face. 

[0078] For example, in drawing 8 , if it inspects according to the progress sequence of 
time of day t= 0 to time of day, conveyance of the substrate group A by the 
conveyance section 1 1 in a buffer of the processing schedule SA and conveyance of 
the substrate group B by the conveyance section 11 in a buffer of the processing 
schedule SB will overlap in the same time zone. Therefore, to such a processing 
schedule, since suitable processing according to a processing schedule of the 
substrate group B cannot be performed, it is necessary only for the duplication time 
amount width of face t1 to shift either along with a time-axis. 

[0079] Since order of materials charging about the substrate groups A and B is 
considered as the assumption to which the substrate group B is supplied to the 
degree of the substrate group A, duplication of the occupancy time amount by the 
conveyance section 1 1 in a buffer is cancelable by shifting the processing schedule 
SA to a time amount front side, or shifting the processing schedule SB to a time 
amount back side. 

[0080] In this operation gestalt, it will illustrate about the case where the processing 
schedule about the substrate group behind supplied according to order of materials 
charging is shifted to a time amount back side. And drawing 9 is drawing showing the 
concept at the time of shifting the processing schedule SB to a time amount back side 
based on the duplication time amount width of face t1 produced on the processing 
schedules SA and SB of drawing 8 . As shown in drawing 9 , when only the time 
amount equivalent to the duplication time amount width of face t1 shifted the 
processing schedule SB to the time amount back side, duplication of the occupancy 
time amount by the conveyance section 11 in a buffer is canceled. 
[0081] Thus, in processing of steps S22-S25, when duplication of occupancy time 
amount is investigated and duplication has arisen, the duplication part first discovered 
along the travelling direction of a time-axis can be canceled by asking for the 
duplication time amount width of face of occupancy time amount, and shifting one side 
of the processing schedules in time according to the duplication time amount width of 
face. 

[0082] Then, inspection of the existence of duplication of occupancy time amount is 
again performed to step S22 along the travelling direction of return and a time-axis. 
Here, inspection is conducted in the condition after shifting one processing schedule. 



[0083] For example, what is necessary is just to inspect toward the time amount back 
side from the charge time of day of the processing schedule SB, in being in the 
condition that the processing schedule SB was shifted like drawing 9 . It is because 
duplication of occupancy time amount is canceled by having already shifted the 
processing schedule before [ the charge time of day of the processing schedule SB ]. 
[0084] And if inspection is advanced to the time amount back side from the charge 
time of day of the processing schedule SB in drawing 9 , it will become clear that the 
time zone which overlaps and occupies the 2nd lifter 36 of the functional means exists. 
Therefore, in step S23, it is judged as "YES" also in this case, and the duplication time 
amount width of face t2 is drawn in step S24. And in step S25, the processing 
schedule SB will be shifted to a time-axis back side according to the duplication time 
amount width of face t2. Consequently, it is canceled and duplication of the 
occupancy time zone of the 2nd lifter 36 returns to processing of step S22 again. 
[0085] Thus, duplicating existence is judged in step S23, and when there is duplication, 
it functions as making it carry out by repeating steps S24, S25, and S22. Duplication of 
occupancy time amount with the processing schedules SA and SB is gradually 
canceled by this repeat. 

[0086] And when duplication on the processing schedules SA and SB is not 
discovered in inspection at step S22, it will be judged with "NO" at step S23, and will 
progress to step S26. 

[0087] In the case of the above-mentioned example, it will be in the condition that the 
repeat of steps S24, S25, and S22 shows eventually the processing schedules SA and 
SB of the substrate group A and the substrate group B to drawing 10 , duplication of 
occupancy time amount will be canceled, and it will progress to processing of step S26. 
[0088] At step S26, it is set up on a time-axis and each processing schedule which 
duplication of occupancy time amount has not produced is decided as a signed-off 
schedule. And the charge timing of each substrate group is determined based on the 
signed-off schedule which avoided duplication. 

[0089] In the case of the above-mentioned example, it determines to start the charge 
at time of day t= 0 based on the processing schedule SA about the substrate group A, 
and determines to start the charge after time amount tb progress from time of day t= 
0 based on the processing schedule SB about the substrate group B (refer to drawing 
10 ). Thus, the charge timing about the substrate groups A and B in the order of 
materials charging assumed at step S1 1 is determined. 

[0090] It becomes the timing which can avoid that this charge timing performs most 
efficiently substrate processing to the substrate groups A and B, and performs 



superfluous processing to each substrate groups A and B. 

[0091] And it progresses to step S27 and investigates whether the substrate group 
supplied to a degree exists, and when it exists, it will be judged with "YES" and will 
return to step S21. 

[0092] Since it is assumed that the substrate group C is supplied subsequently to the 
substrate groups A and B, at step S27, in the case of the above-mentioned example, it 
will be judged with "YES", and it returns to step S21. 

[0093] And the processing schedule SC about the substrate group C supplied to a 
degree in step S21 is set additionally to the predetermined location on time amount. 
About the substrate groups A and B, it was already set up on the time-axis, and has 
decided as a signed-off schedule, and it is assumed that the substrate group C is 
supplied after the substrate group B. Therefore, the setting-out location at the time 
of setting up the processing schedule SC on a time-axis turns into a location after the 
charge time of day about the substrate group B. For example, the concept at the time 
of setting the processing schedule SC about the substrate group C as the charge 
timing and this time of day of the substrate group B is shown in drawing 1 1 . 
[0094] And duplication of occupancy time amount is gradually canceled by detecting 
the existence of duplication of each occupancy time amount of the signed-off 
schedule of the processing schedules SA and SB, and the added processing schedule 
SC, and shifting the processing schedule SC to a time amount back side by carrying 
out by repeating steps S22-S25 in this condition. 

[0095] Consequently, a schedule to which each occupancy time amount of the 
processing schedule SC does not overlap each occupancy time amount of the 
signed-off schedule about the substrate groups A and B eventually is obtained. This 
condition is shown in drawing 12 . 

[0096] When it changes into the condition that it is shown in drawing 12 , it slips out of 
the repeat loop formation of steps S22-S25, and progresses to step S26, and the 
signed-off schedule by which each processing schedules SA, SB, and SC about the 
substrate groups A, B, and C were decided on the time-axis is obtained. Based on this 
signed-off schedule, it becomes clear that the substrate group C should just start the 
charge after time amount tc' progress after the substrate group A is supplied and the 
substrate group B is supplied after time amount tc progress. 

[0097] And in step S27, since the substrate group supplied to a degree does not exist 
and it is judged with "NO", it will progress to step S16 ( drawing 5 ). 
[0098] At step S16, the grand total of the time amount taken to complete all 
processings to all substrate groups based on the signed-off schedule from which the 



master control section 2 was obtained at step S15, i.e., the total processing time, is 
computed. That is, the master control section 2 functions as above-mentioned total 
processing-time calculation section 25c at this time. 

[0099] Since the signed-off schedule as it indicated to drawing 12 in step S15 that is 
the case of the example of the substrate groups A, B, and C is obtained, the total 
processing time tp1 which all processings of the substrate groups A, B, and C take is 
drawn. 

[0100] The total processing time tp1 drawn here is the total processing time in the 
order of materials charging assumed at step S1 1 . Therefore, when there is other order 
of materials charging (charge pattern), it is carrying out by repeating the processing 
same also about the order of materials charging as the above, and it is necessary to 
find the total processing time. 

[0101] For this reason, it investigates whether other order of materials charging may 
exist in step S17, and it progresses to step S18 in order to change assumed order of 
materials charging, when it may exist. In the case of the above-mentioned example, 
the order of materials charging of "A->B->C" is assumed at step S11, and it will 
progress to step S18 in order to find the total processing time about other order of 
materials charging. 

[0102] And the assumption of order of materials charging is changed at step S18. For 
example, a setting-out change is made, using order of materials charging about the 
substrate groups A, B, and C as "A->C->B." 

[0103] And the processing schedule of the substrate group set to step S14 as return 
and for [ of the beginning of the order of materials charging by which a setting-out 
change was made ] the charge will be set as the predetermined location of a time-axis, 
and it will progress to step S15. 

[0104] And while processing (processing as comparison correction section 25b) of the 
flow chart of drawing 6 mentioned above is performed again and adding the substrate 
group on the time-axis according to order of materials charging, duplication of 
occupancy time amount is canceled. Consequently, a signed-off schedule as shown in 
drawing 13 is obtained about the substrate groups A, C, and B. 

[0105] And at step S16, the total processing time tp2 taken to process all the 
substrate groups A, C, and B from the correction schedule shown in drawing 13 is 
found. 

[0106] And it progresses to step S17, the judgment of whether other order of 
materials charging exists again is performed, and if it exists and does not progress and 
exist in step S18 again, it will progress to step S19. 



[0107] At step S19, the signed-off schedule from which the total processing time 
serves as min as compared with mutual in the total processing time computed for 
every order of materials charging is specified as an optimal schedule. 
[0108] For example, supposing the signed-off schedules obtained about three 
substrate groups A, B, and C are two patterns of drawing 12 and drawing 13 , when the 
total processing time tp1 drawn from drawing 12 is mutually compared with the total 
processing time tp2 drawn from drawing 13 , the direction used as min is the total 
processing time tp2 of drawing 13 . 

[0109] As shown in drawing 12 , when the substrate groups A, B, and C are supplied in 
the sequence of "A->B->C", it is that processing of the substrate group C is 
completed, after the processing about the substrate groups A and B is completed. 
That is, to the signed-off schedule shown in drawing 12 , from the charge time of day 
about the substrate group A to the end time of the processing to the substrate group 
C serves as the total processing time tp1. 

[0110] On the other hand, as shown in drawing 13 , when the substrate groups A, B, 
and C are supplied in the sequence of "A->C->B", the processing to the substrate 
group C is already ended, when the processing about the substrate group A is 
completed. Moreover, the charge timing about the substrate group B is determined as 
the same timing as drawing 12 . For this reason, the total processing time tp2 drawn 
from the signed-off schedule shown in drawing 13 is equivalent to time amount until 
processing of the substrate group B in the signed-off schedule of drawing 12 is 
completed. 

[0111] Therefore, a comparison of the total processing time tp1 and the total 
processing time tp2 acquires the total processing time tp2 as the minimum time 
amount. 

[0112] And the master control section 2 asks for the charge timing (or conveyance 
timing) to each functional means based on the optimal schedule while specifying the 
order of materials charging "A->C->B" which can perform processing to each 
substrate groups A, B, and C by the minimum total processing time tp2 as optimal 
order of materials charging. Since I hear that the time amount taken for that the total 
processing time is min to process all the substrate groups used as a processing object 
is the shortest, if each substrate group is supplied based on the signed-off schedule 
which makes the total processing time min, it will become possible to work the 
substrate processor 1 most efficiently. 

[0113] And the master control section 2 carries out storing preservation of the 
specified optimal schedule at the memory 5 grade. 



[0114] The processing for the decision of the optimal schedule made above in 
advance of processing of step S1 in the flow chart of drawing 4 , i.e., substrate 
processing, is completed. 

[01 15] And next it progresses to step S2, and actual substrate processing is started. 
At this time, the master control section 2 functions as the time-optional-control 
section 26, reads the optimal schedule from memory 5, and controls it to supply each 
substrate group one by one to the order of materials charging based on this optimal 
schedule, and charge timing (conveyance timing) (and conveyance). 
[0116] Since it is specified as most efficient schedule from which each substrate 
group will not be in a standby condition in a processing process, if the master control 
section 2 performs motion control of each functional means based on this optimal 
schedule, superfluous processing of a substrate group will not produce the optimal 
schedule. 

[0117] Moreover, the most efficient operation of the substrate processor 1 is 
realizable because the master control section 2 specifies the optimal schedule in 
advance of substrate processing. 

[01 1 8] In addition, in order not to be accompanied by operation (physical actuation) of 
the substrate processor 1 with actual processing until it determines the optimal 
schedule based on the recipe matched with the substrate group used as a processing 
object, it is equivalent to performing simulation processing based on a recipe etc. in 
the processing situation of a substrate group, or the situation of each functional 
means of operation. 

[0119] When the order of materials charging from the buffer section 10 in the 
<decision of optimal schedule in case 4. order of materials charging is specified 
beforehand> substrate processor 1 is specified beforehand, it is not necessary to 
determine order of materials charging as mentioned above. Moreover, when it is 
equipment [ the buffer section 10 like the substrate processor 1 ] with which it is not 
prepared, the substrate group carried in from an external device must be supplied 
according to that sequence carried in, and it is not necessary to determine order of 
materials charging also in this case. 

[0120] However, even if the order of materials charging of each substrate group has 
become settled beforehand, if it does not set the charge timing or conveyance timing 
of each substrate group as the optimal timing, an operating ratio falls, or the standby 
condition of a substrate occurs inside equipment and it becomes factors, such as 
superfluous processing. 

[0121] Therefore, it is necessary to determine schedules, such as charge timing of 



each optimal substrate group for the order of materials charging defined beforehand, 
and conveyance timing. 

[0122] Here, the procedure for determining the optimal schedule mentioned above is 
corrected a little, and the decision procedure of the optimal schedule in case order of 
materials charging is specified beforehand is explained. 

[0123] In addition, the order of materials charging specified beforehand shall be 
recorded on memory 5 (refer to drawing 2 ). 

[0124] Drawing 14 and drawing 15 are the flow charts in the case of determining the 
charge timing of each substrate group etc. in advance of substrate processing. 
[0125] As shown in drawing 14 , when there are two or more substrate groups from 
which the master control section 2 serves as an object for the charge in advance of 
actual substrate processing (step S4), based on the order of materials charging set up 
beforehand, the optimal charge timing is determined about these substrates group 
(step S3). 

[0126] The detailed content of processing of the decision (step S3) of charge timing is 
the flow chart of drawing 15 . 

[0127] The master control section 2 acquires the order of materials charging as which 
two or more substrate groups were beforehand specified in step S31. When the 
master control section 2 accesses memory 5, specifically, order of materials charging 
is acquired. 

[0128] Next, the master control section 2 accesses memory 5 again, acquires the 
recipe set up for every substrate group used as the object for the charge (step S32), 
and computes a processing schedule for every substrate group according to a recipe 
(step S33). And the processing schedule of the substrate group set as the first charge 
object based on the specified order of materials charging is set as the predetermined 
location of a time-axis (step S34). In addition, processing of these steps S32-S34 is 
the same processing as substantially as steps S12-S14 of the flow chart shown in 
drawing 5 . 

[0129] And duplication of the occupancy time zone of the functional means by 
different substrate group is canceled by setting additionally the processing schedule 
for every substrate group go on the time-axis one by one according to the order of 
materials charging progressed and specified to step S35, and making a comparison 
and correction of the processing schedule of two or more substrate groups. And a 
signed-off schedule is generated as the result. The detail of processing of this step 
S35 is the same as that of the processing shown in the flow chart of drawing 6 
mentioned already. 



[0130] And the processing schedule about all substrate groups is added, and if the 
signed-off schedule by which all duplication time zones were canceled is obtained, it 
will progress to step S36. 

[0131] At step S36, while computing the total processing time which all processings of 
a substrate group take based on the signed-off schedule obtained eventually, a 
signed-off schedule is specified as an optimal schedule. Here, the optimal schedule 
specified expresses the optimal charge timing and the optimal conveyance timing at 
the time of performing substrate processing for each substrate group according to 
predetermined order of materials charging. 

[0132] Therefore, in the following step S37, the charge timing and conveyance timing 
of each substrate group are determined based on the optimal schedule. 
[0133] Above, the processing about the decision (step S3) of charge timing is 
completed. In addition, in case this step S3 is processed, the master control section 2 
of functioning as the schedule decision section 25 is the same as that of the case 
where order of materials charging is not specified. 

[0134] It returns to the flow chart of drawing 14 , and progresses to step S4. At step 
S4, the master control section 2 functions as the time-optional-control section 26, 
reads the optimal schedule from memory 5, and controls each substrate group by 
predetermined charge timing (conveyance timing) based on the order of materials 
charging beforehand specified as this optimal schedule to supply each substrate group 
one by one (and conveyance). 

[0135] While efficient operation of equipment is realizable if the master control 
section 2 performs motion control of each functional means based on this optimal 
schedule since the optimal schedule specified as mentioned above is most efficient 
schedule from which each substrate group will not be in a standby condition in a 
processing process even if it is the case where order of materials charging is specified 
beforehand, it is also avoidable that superfluous processing is performed to a 
substrate group. 

[0136] In addition, also in procedure in case the order of materials charging explained 
here is specified beforehand, in order not to be accompanied by operation (physical 
actuation) of equipment with actual processing until it determines the optimal 
schedule based on the recipe matched with the substrate group used as a processing 
object, it is equivalent to performing simulation processing based on a recipe etc. in 
the processing situation of a substrate group, or the situation of each functional 
means of operation. 

[0137] Processing of determining the optimal schedule even if the processing about 



the decision (step S1, step S3) of the optimal schedule when the order of materials 
charging of which Simulation equipment of 5. substrate processor> **** was done is 
not specified, and in case order of materials charging is specified beforehand does not 
have the physical configuration of equipment since it is not accompanied by actuation 
of the actual substrate processor 1 

[0138] That is, if there are data about the recipe for every substrate group and data 
about the configuration of a substrate processor, the substrate processor 1 can 
determine the optimal schedule also in the common computer constituted as another 
object. 

[0139] And by determining the optimal schedule using the computer constituted as 
another object, a substrate processor becomes possible [ performing simulation 
processing based on a recipe etc. ] also in the location distant from the substrate 
processor about the processing situation of a substrate group, or the situation of each 
functional means of operation, and is convenience. 

[0140] Here, the simulation equipment of the substrate processor constituted as 
another object is explained to be the body of the substrate processor 1 from the 
above viewpoints. 

[0141] Drawing 16 is drawing showing an example of the configuration of the 
simulation equipment 200 of the substrate processor in the gestalt of this operation. 
As shown in drawing 16 , I/O device 201, CPU202, memory 203, the storage section 
204, and an interface 205,206,209 are mutually connected through the bus line 210. 
I/O device 201 is equipment which writes in data or is carried out [ as opposed to / in 
reading data from the portability record medium 211 which a flexible disk, a 
magneto-optic disk, CD-ROM, etc. can computer read **** / them ]. CPU202 is the 
processing section which performs data processing. Memory 203 is equipment for 
carrying out storage maintenance of the data temporarily, the storage section 204 is 
the record medium of the immobilization which can computer read a magnetic disk 
etc., and the simulation program which realizes an operating system (OS) and 
simulation equipment, the data about the configuration of a substrate processor, 
recipe data, etc. are stored. 

[0142] And the indicating equipments 207, such as CRT and a liquid crystal display, 
are further connected to the interface 205, and the keyboard 208 is connected to the 
interface 206. Furthermore, an interface 209 is an interface for performing a 
communication link etc. with an external device (for example, substrate processor 1 
grade). 

[0143] The simulation equipment 200 of this substrate processor is constituted as 



another object in the substrate processor 1 so that clearly also from such a 
configuration. 

[0144] And simulation equipment 200 acquires the data about the number of substrate 
groups used as a processing object, the data about the recipe for every substrate 
group, and the data about the arrangement configuration of each functional means of 
a substrate processor through an interface 209 or I/O device 201. And storing 
preservation of these data is carried out at memory 203 or the storage section 204. 
[0145] Then, when CPU202 of simulation equipment 200 functions as the schedule 
decision section 25 shown in drawing 3 , it becomes possible to specify the optimal 
schedule about each substrate group. In addition, the content of processing which 
CPU202 performs is the same as the content shown in drawing 5 and drawing 6 , or 
the flow chart shown in drawing 15 . 

[0146] Thus, in the substrate processor 1, if the common computer constituted as 
another object realizes simulation equipment 200, it will become possible about the 
processing situation of a substrate group, or the situation of each functional means of 
operation to perform simulation processing based on a recipe etc. also in locations 
other than the inside of a clean room. Also in the management computer formed in 
this result, for example, works, it becomes possible to determine the optimal schedule 
in a substrate processor. 

[0147] In addition, the above-mentioned simulation program may be read from the 
portability record medium 21 1, and the storage section 204 may be made to memorize 
it beforehand as mentioned above. That is, the object in which this simulation program 
is stored has the composition of not asking whether it being a portability record 
medium or it being the record medium of immobilization. 

[0148] Although the gestalt of implementation of this invention was explained beyond 
<6. modification^ this invention is not limited to the content which gave 
[ above-mentioned ] explanation. 

[0149] For example, processing in the substrate processor 1 may be 
single-wafer-processing processing, and may be batch type processing. Moreover, it 
is not limited to the thing which makes the substrate group of a processing object 
immersed into liquid. Namely, a substrate processor should just be the thing of a 
configuration of having two or more processing sections and a conveyance means to 
convey two or more substrate groups which each becomes from 1 or two or more 
substrates one by one in two or more processing sections, as a functional means. 
[0150] On the other hand, when the substrate processor 1 is what performs 
predetermined processing by making a substrate group immersed into liquid like 



drawing 1 , the drug solution currently stored by the drug solution tubs CB1 and CB2 
must be exchanged for every predetermined passage of time. It is because it is 
necessary to perform liquid exchange for every life time to there be some which have 
a limitation in life time (life of liquid) depending on a drug solution and use such a drug 
solution. 

[0151] However, in case liquid exchange is performed, it will be in the condition which 
cannot perform substrate processing in the drug solution tubs CB1 and CB2. In other 
words, it will be in the condition that the drug solution tubs CB1 and CB2 were 
occupied by schedule called liquid exchange, and it will become impossible to process 
a substrate group. 

[0152] For this reason, in case the optimal above schedules are determined, it is 
desirable to also take liquid exchange into consideration if needed. Here, the period 
which performs liquid exchange can also compute the time amount which liquid 
exchange takes from the liquid exchange capacity of the drug solution tubs CB1 and 
CB2 etc. while it is computable based on the life time of a drug solution. 
[0153] Therefore, in case the processing schedule for every substrate group 
mentioned above is compared and corrected, it becomes possible by dealing with the 
processing schedule by liquid exchange as if it was one of the substrate groups to 
avoid that other substrate groups are conveyed in the time zone when the drug 
solution tubs CB1 and CB2 were occupied by liquid exchange. 

[0154] For example, drawing 17 shows what set additionally the processing schedule 
SX of the drug solution exchange in the 1st drug solution processing section 43 to the 
signed-off schedule obtained about the substrate groups A, B, and C shown in drawing 
1 2 . Like the example shown in drawing 17 , duplication of an occupancy time zone is 
avoided between drug solution exchange and the processing schedule of each 
substrate groups A, B, and C by dealing with drug solution exchange as one processing 
schedule SX. 

[0155] next, the substrate group which the substrate processor 1 mentioned above is 
equipment called the so-called stand-alone type, and was supplied from the buffer 
section 10 — processing — it was constituted so that it might be again returned to 
the buffer section 10 at last. However, this invention of your being the so-called 
substrate processor of not only the substrate processor of such a stand-alone type 
but the inline type from the former is natural. 

[0156] However, since the situation of occupying the same functional means in the 
outward trip and return trip of a substrate group in the case of the substrate 
processor of a stand-alone type arises, creation of the timing diagram by handicraft 



becomes difficult compared with the case of the substrate processor of an inline type. 
For this reason, when this invention is applied to the substrate processor of both 
molds, if it thinks from a viewpoint of effort reduction of an operator, it can be said 
that the effectiveness at the time of applying to the substrate processor of a 
stand-alone type is larger. 
[0157] 

[Effect of the Invention] As explained above, according to the substrate processor 
according to claim 1, the processing schedule according to the recipe for every 
substrate group When it computes as a chain of the occupancy time zone of each 
functional means by the substrate group concerned, an occupancy time zone is 
compared between [ of two or more substrate groups ] processing schedules and one 
of occupancy time zones has duplication Since it is constituted so that the signed-off 
schedule which avoided duplication by correcting a processing schedule may be 
obtained, While being able to simulate the situation of each functional means of 
operation and working a substrate processor most efficiently, without operating a 
substrate processor actually, the optimal schedule which avoided the superfluous 
processing to a substrate group can be obtained. 

[0158] A sequential comparison means and a shift means are made to repeat and 
activity-ize according to the substrate processor according to claim 2 until all 
duplications of an occupancy time zone are solved. Since it is characterized by 
obtaining the processing schedule obtained where all duplications are solved as a 
signed-off schedule, while being able to cancel duplication of an occupancy time zone 
appropriately and working a substrate processor most efficiently The optimal 
signed-off schedule which avoided that superfluous processing was performed in a 
substrate group can be obtained. 

[0159] According to the substrate processor according to claim 3, the processing 
schedule according to the recipe for every substrate group is computed. As a result of 
comparing between [ of two or more substrate groups ] processing schedules, when 
one of occupancy time zones has duplication The signed-off schedule which avoided 
duplication by correcting a processing schedule is generated. Based on the signed-off 
schedule, compute the total processing time which all processings of two or more 
substrate groups take, and the total processing time in each order of materials 
charging is compared mutually. While specifying the signed-off schedule from which 
the total processing time serves as min as an optimal schedule Since it is constituted 
so that the migration timing of each substrate group may be controlled according to 
the optimal schedule and the situation of each functional means of operation can be 



simulated, without operating a substrate processor actually While being able to work a 
substrate processor most efficiently, the superfluous processing to a substrate group 
is avoidable. 

[0160] According to the simulation equipment of a substrate processor according to 
claim 4, the processing schedule according to the arrangement configuration of a 
substrate processor, and the recipe for every substrate group When it computes as a 
chain of the occupancy time zone of each functional means by the substrate group 
concerned, an occupancy time zone is compared between [ of two or more substrate 
groups ] processing schedules and one of occupancy time zones has duplication Since 
the configuration for obtaining the signed-off schedule which avoided duplication by 
correcting a processing schedule is constituted as another object with the substrate 
processor While becoming possible also in the location distant from the substrate 
processor to perform simulation processing based on a recipe etc. about the 
processing situation of a substrate group, or the situation of each functional means of 
operation and working a substrate processor most efficiently The optimal schedule 
which avoided the superfluous processing to a substrate group can be obtained. 
[0161] According to the simulation equipment of a substrate processor according to 
claim 5, the processing schedule according to the arrangement configuration of a 
substrate processor and the recipe for every substrate group is computed. As a result 
of comparing between [ of two or more substrate groups ] processing schedules, when 
one of occupancy time zones has duplication The signed-off schedule which avoided 
duplication by correcting a processing schedule is generated. Based on the signed-off 
schedule, compute the total processing time which all processings of two or more 
substrate groups take, and the total processing time in each order of materials 
charging is compared mutually. Since the substrate processor is constituted as 
another object, the configuration for specifying the signed-off schedule from which 
the total processing time serves as min as an optimal schedule While becoming 
possible also in the location distant from the substrate processor to perform 
simulation processing based on a recipe etc. about the processing situation of a 
substrate group, or the situation of each functional means of operation and working a 
substrate processor most efficiently The optimal thing schedule which avoided the 
superfluous processing to a substrate group can be obtained. 

[0162] According to the record medium with which the simulation program according 
to claim 6 was recorded, it becomes possible to operate a computer as simulation 
equipment of a substrate processor. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the example of 1 configuration of the substrate 
processor in the gestalt of implementation of this invention. 

[Drawing 2] It is the block diagram showing the detail of the control section of a 
substrate processor. 

[Drawing 3] It is drawing having shown typically the function included in the master 
control section. 

[Drawing 4] It is a flow chart for determining the order of materials charging of a 
substrate group. 

[Drawing 5] It is a flow chart for determining the order of materials charging of a 
substrate group. 

[Drawing 6] It is a flow chart for determining the order of materials charging of a 
substrate group. 

[Drawing 7] It is drawing showing an example of the processing schedule for every 
substrate group. 

[Drawing 8] It is drawing showing the concept at the time of setting up two processing 
schedules on a time-axis. 

[Drawing 9] It is drawing showing the condition of having shifted one processing 
schedule in drawing 8 . 

[Drawing 10] It is drawing showing the condition that duplication of two occupancy 
time zones between processing schedules was canceled. 



[Drawing 11] It is drawing showing the concept at the time of newly adding a 
processing schedule in drawing 10 . 

[Drawing 12] It is drawing showing the signed-off schedule obtained eventually. 
[Drawing 13] Drawing 12 is drawing showing the signed-off schedule eventually 
obtained in different order of materials charging. 

[Drawing 14] It is a flow chart for determining the charge timing of a substrate group 
etc. 

[Drawing 15] It is a flow chart for determining the charge timing of a substrate group 
etc. 

[Drawing 16] It is drawing showing an example of the configuration of the simulation 
equipment of a substrate processor. 

[Drawing 1 7] It is drawing showing the signed-off schedule obtained when the 
processing schedule of drug solution exchange is set additionally. 
[Description of Notations] 

1 Substrate Processor 

2 Master Control Section 

25 Schedule Decision Section (Schedule Decision Means) 

25a Processing schedule calculation section (processing schedule calculation means) 
25b Comparison correction section (comparison correction means) 
25c The total processing-time calculation section (the total processing-time 
calculation means) 

25d Optimal schedule specification section (optimal schedule specification means) 

26 Time-Optional-Control Section (Time-Optional-Control Means) 

10 Buffer Section 

1 1 Conveyance Section in Buffer (Conveyance Means) 
20 Transfer Robot (Conveyance Means) 

30 Carrier Robot (Conveyance Means) 

35 1st Lifter (Conveyance Means) 

36 2nd Lifter (Conveyance Means) 

37 3rd Lifter (Conveyance Means) 

41 Desiccation Processing Section (Processing Section) 

42 1st Rinsing Processing Section (Processing Section) 

43 1st Drug Solution Processing Section (Processing Section) 

44 2nd Rinsing Processing Section (Processing Section) 

45 2nd Drug Solution Processing Section (Processing Section) 
SA, SB, SC, SX Processing schedule 
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/W7r»l 0 i:SRiHa^-y h 3 0 
*S«M£fT9 «fc 9 c#u«snTir>«. 
[0 0 2 6] iRj£n#<y h 3 Oli, X«6lC?Bofc*¥£ 30 

mms uckvMmmzmmxmifLxmmmm 

7^3 7 (DztiztitfDmxfD&mmtDgimLzn? 
[0027] wmm* o«, smc^L-cm^©® 

IS«*k:»^*i«£Eft«*ff5K«ffl ! afil5 4 1 fc, Jsfok 40 

*nx§f szkBtttwB i JtMt&m 1 7j<?eaagiH 2 
mmzimtmmmc b 1 1 n«i 
4 3 1 , jsfiTk* Ksr § wtrni b 2 % § n 2 ;j< 
Msifia»4 4 mm^m-r^mmmc b 2^^-rs 
^2iijfiM4 3 tTrfi^-^o ztizmLnwmmt 
xfifaicmmmcmmzftxts t> , c ©m^BB^nc^ 

[0028] $E»iau 1 ©^mmm? 1 u 7* 3 
5 *w^nr*3 d , c ©n 1 u 7 * 3 5 i4±t» ( z 50 
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/Mtre&D, HKSnsl?yh3 0^6S*tiRt>fc 

sfiifsffijft«Lasi5 4 1 ortswiiKiiK&f 5. 

[0 0 2 9] SI 7j«agP 4 2 Rtfll 1 gftftQ, 

4 3 OftfrfltCttg 2 U 7 7 3 6 tfEBStlT* 

►3,^2 TkjJtSttaap 4 4 st>B 2 isaaiggfl 4 5 ©fg?? 

iJtfi^3 U77 3 7^EH^nri/^ 0 S?2 U77 3 
6M/H3 U7*3 7 lis ±rih (Z73|p)) feJ:tf«fT 
(X7?fa) «7*5. ^LT, ®2U7^3 6« > 
j»a£n#-y h 3 0fr63WRofc3S«S*S 1 

3 CD^ffiff C B 1 KgiLft !3, II TfMSSB 4 
2cD7]<aiIWB llCgfllLfc *>■*•*„ 31 3D 7 7 

3 7 a, ift&n^-y h 3 0j^6S»BlofcliK»*»2 

sasaasp 4 5 ©sr«t c b 2 tsa b/2 d > m 2 ?icgt 
iaagp 4 4 ©7kr5tffl w b 2 1 a« t ft 0 -r So 
[0030] ftfe, coiasojBiRTftt, aestw-r 

3&£«4i~4 5^ ^-y7rrt!B3S»l K ^ic 
n#<y h 2 0, Kn,f7 h 3 QRlSm 1 -833 'J 7* 
3 5-3 7fr54*3&*S©tta$#»fctt, Ittll 
IS l K»v>TS«fflS!*fT5IRK:i2«lo*fll#©*0ia 

[0 0 3 1 ] iioi^^ffifiittc^^, Jam** 4: ft 5 # 
Jj « , * ti -f'n h Z frt tbM'AL 2 titc U e c IS 

cTMta»H«M£ns 1 1 «, k, ^jaaastfe 

Stf7vy7 7gPl OicK^tlT, ^ J r'J7CrttCl]Xlrt^ 

[0032] c c t% assaaaa 1 tc ± ss^saa^ 

[0 0 3 3] ®mv$v b 2 0«, ++U7C^6S« 

KD*'7 h 3 otiS-fc 
[0 0 3 4] jftiMD3p<y h 3 Ott, J6R»*Stt«{* i: 
X?j|n]{J:£»jLTS2 1)7*3 6XI1S3'J7?3 7 tC 
*©S«if%SE-r o ^2Xli^3U7^ 3 6, 3 7tt, 

rSHC B l , C B 2 ft(Dffife<DMm.Wcgfaf!t*&itM2 

^±§„ cintcj;Das§¥(c«-rs^Ma^ite?n 

aH 3 U 7 * 3 6 , 3 7 ttSSffSSiBtWJTffflt Lfc 

[0035] f-tTu^eKS^^cjewfiawiaift^ 

jfitSil, S2X«S3U7^ 3 6, 3 7tt»R»*± 
C t (ci o T»f 3^5« D til 7^M?W B 
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i , wb 2±ic®mLrcmcM7kWcMmm*mmz& 
mmctttzmwMmicts^xmmmwB 1 , wb 2 
[0036] ssptwrs^ffijaatJitf^jaa^ 

*S7t3£» mkutfy h 3 0tt^2X(if 3 U7*3 
6, 3 7fr5Sfii¥£SXDWU ^ttfcan U7*3 5 
(Cig-To ^ LT, mi 4 Ummvtfv h3 0fr 

[0 0 3 7] &$tfSi*7tS k % t8Sn#<y h 3 OtiS! 
1V7?3 5fr^3MI7L/ha«Sm^ffiLT, 

-To gWnjj?«y b2 0ttffia<^7L/cS»£M£ 

stt*uffiiiTPc*s*-*'y7CrtciKift , rs. 
[0038] &L±-e-m<Dm&9mffi&7?zztic% 

[0 0 3 9] < 2 . a«ifiB©MMI«>0 2 tt, 

±e© * 5 asffifflasie i owffligp c l cdi¥$h^^t 

tea, vx*MfpaB2 t$aaMfflig|53 tj«iM$iJW4 i: 

[0040] vx£ffiijfpgis2tt, afijaasB nefctt 
5*»oifefWftiiff«^«»ciiiij»sa-rssijfliia5T» 

^g|S 6 , t^ IC J: -d TSftX^Jft^fcnS c t tc 

[0041] mmmw^3iz, saasrau ofctsitss- 
saagpoftfttc wt * / * - * ^%fflgijK^ffl-r § c 

i: (c «t o T«ffil95*IW»-r* 0 , ±ifibfc« 

*s5aagi$ 4kii zkjjtjaaas 4 2 , s 1 swiss 4 
3 , % 2 7j<»igp 44,^2 4 5 o^n^r 

[0 0 4 2] jf£»g|3 4 it. SWISH 1 (Cfctf 3 

rrt«« 1 1 . Iln*'7 h 2 0, SBMn^y h 3 
0 , SC 1 V 7 5 3 5 , ®2 U 7* 3 6, 353 U 7£ 3 7 

[0043] a«!i!Sis i tcft^TJ,M^ffia-r§ 
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maz, ft, saaw««sfiw^«»ftiixiW$nfc* 

c (DiAt BtannnsK, ^m*^ u 7 c fcirawsftt^ 
§ asso jagpjg k mtzui; t^x- ? atj £ 

V72iMfif3B2fc:<fcoT**'J 5kHftttSn«. fcfc, 
A7j£nTfcJ;<, Sfc, EI^L^^r-^A^^g^ 

wan>tfa-^^) ^e»A^$nrtJ:i/\ 

10 [0 0 4 4] US/tTfCtt, g^KttLTifcOcfcd&Ja 

a^sst-^^tEa^tiTv^o w*tf, sssyaaaM i 
t**t*«EEoiBoffi*«^«e»jaa!«fiHi, 1 
ass 4 2fe«ttfi2 zkiftsaasp 4 4 & ^ s *}jt jaa^p 
m i HfKJaass 4 3 « ± t? ^ 2 m^Jaagp 4 5 1 « 

[0 0 4 5] »R*fciW*«ra*ffdlBli:tt, "77^ 
$|J» 2 *^KSfi»K Bit 5 Ui/ ¥tt * € U 5 «fe t> B! 

^tb lt, §f3i/ <5 ^ - * ^saaffpjfP^ 3 wamnjip 

20 gp 4 fc-^-^. s c: i: ct 0 , JKa&M»«4tf&«a&#SK: 

**t*»«»fe:j«-*«ia!3&a«»cfTt>"a:« <fc 3 mm 

[0 0 4 6] ^LT, <KDHSg(D^T-«3iiMa^{C 

*V^<y7rg|5 1 0fc^r«|t«ffia<OSffiif««aftSA 
5^fc{±, &8ffi#©giI&jaA*f 5 77"^%i*£ 

ts 0 

[0 0 4 7] 893(4, VX*ffltP»2fc:£3:*l*«!i&* 
[0 0 4 8] ±fB<75^9t<: x V7^»gP2«, ^P^cD 

a«saa(c^ioTx^-7a-;b^gp2 5 1 LTKft 

[0049] iKtSM^if^, VX«1»2 
#£?n/cg}i7^i>'a-^tcao^T#^-7''>3 Vffl 

*ff t> t> t -s ct 5 k, ©asoffligp 3 & £ tfiwj w 

4 (cKf^^^ATSiJiPt^^T-fe^o 

[0 0 5 0] WM7^i/^-)l%&mt%Ps<D7'yiS3. 

5 a, tmtifmmz 5 b, tewmmnam 5c,i 

50 iiSxy ~7^l -MJ^ffl 2 5 d k l> 9 4 O<0»IB»KfMW 
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[0 0 5 1 ] JKlX'5rS?a— 5 a 8«g¥ 

£ £ k. mm s nfe u s/ t? k jes u xmmm ? t commx >r 
w l r 75: $ n § ^a^im t^iLftto-?* 

[0 0 5 2] Jt«HfiES$2 5 b«, C S. n 

S«H!xy5?a-7l/fl!)i&#«rlB»*«flHB*fciaoTfflS 
EJtlRflSEU l^-fn^OiSWWIlIHIftffifty**^ 10 

L /ifif IE X ^ S> a -;l/££$t S c 
[0 0 5 3] »IH#^gttigP2 5 c tfiE^Xy^ 

a-/WcSoVT, M^ssptD-r^TOMatg-r 

[0 0 5 4] ilX^->*a-;l/M2 5 d (i, g&S 
[0 0 5 5] ^LT, C ©#35*^8? tKI^-r 5il 20 

[0 0 5 6] 1-XT, COJ:54VX^I||iJ|f*2C43*t« 
[0 0 5 7] <3. &AM#tfSI£SttTV*V>i§£© 

■J7Ctfftt8LTfe'K &*+U7C0&AJI#!W$fc: 30 

MMMtD&xmmc fcvxm wish i tctsttsjaa 

[0 0 5 8] ftts, IXT^IM»~^T«:, ##HH£a 

mtLrmmtZo *fc, ;:tx?>&8ispA, b, ct 40 

[0 0 5 9] 04, H5feJ:tfH6l4, IfiilK^S 
oTSfi$cD&A]II^£$£t3ii^cD7P-^- b 

[0 0 6 0] 04K7jVr<fc?£, ^^OIWI (Xf 
-y7°S2) (CftioT, VX^lWW«BJ2^'y7r95l 

7°S 1) o Of 0, VX^;iiiJ'#;'f|5 2 tfXfy 7° S 1 50 
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a*ff ^RHctt, x^s;a-;l^*2 5 i: txmmt 

ZCOX&Zo 

[0 0 6 1 ] fcfc, /W7?*g|51 OiCflitSlIW 
1 o<D#-efc§i§£fc!\ &A*f*tf loLfr#ftL4^ 
CO X\ ftiWSSS t CO H£BC fctf 5 *®&X y >>" a 
Sr^St Stt^ili: * < * § /c 46, X r <y 7° 

S 1 ©fligttfTfcfc < tfe ^\ 

[0 0 6 2] SSxy^a-^cD^ (X7-y7°S 1) 
©SMfflfcfflartgli B 5 fe iff H 6 ©7 a— h "Z? 

[0 0 6 3] -7X^SiJ«2(i:, /W7rg|5l Ot^jJI 
1-S«»C»SSp(DSAIilSi?StfSA*-i' 5 y^*fi3£ 
■fS (X7-y7S 1 1) „ $JxJi', W&Mk, B, CCD 
&AI«ff£ TA^B^CJ cOMKi^t So 

[0 0 6 4] *LT, vx?ffiij«2f;i:, ^^U5tC7 
*-feXLT/W7rS5l 0 KftfltrSSSSfCkKiajg 

^n/cUi/tf^^f-r? Uf7 7°s 1 2) o cntj; 

B, CcO^n^ntOV^TfSSiJlC^^n/cUi/lf a, 
b, cfcBtfSJTSCfcfcfcSo 

[0 0 6 5] *UT, VX£ffciJ«2tt, SSP^AO 
U^lftjSD/cSaaxy^a-^^ttl-rS (X7<y7 

s i 3) . tmcDUiswat&mmmcis^xmmzn 

ss i commmm^mmmcommjit^mmmxcD 
zft%^&rc&mx>ri?3.-)\<%%.f$.t%cox<&% 0 

[0 0 6 6] flIRfcf, S«§¥AtCOV^TcDL/i/lf atti 

i mmmmv 43,^1 /j<^®agp 42, s 2 $jg 

5, ^2 7j<^Mag[3 4 4, mSkf^MBA 1J t 
^ 5 #(i?Oj!iartg^|2^SnT*5 0 , 8fiH B to 

^rou^tfbca r^igffisaagM3, ^i7j<asa 

agf!4 2, KW1SI54 1 J ^^9?llT'«SrtS^ 
2^Wlg[3 4 5, ^ 2 7j<»IgP4 4 , £jKffl3!ffi4 

1 j ti/^a #iii-eco$aart§^i^?nT^rc t -r So 

VX^f(;iJSPgR2^un5>a«f¥A, B, CJCOV^TcDM 
iXT->*a-;VSA, SB, S C^Btti-TSt, 0 7tC 

[0 0 6 7] VX^$iJffllg|?2l±, X7-y7S 1 2, SI 

3 common o mc &±m l /c©ax ^ ^-wa* 

2 5 a k LXmtT%CDX&Z, 0 

[0 0 6 8] % LT, Xr<y 7°S 1 Xf"-y7°S 
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rm±(ommm (mar, fmimt&fmt = o) k 

[0 0 6 9] Xf7 7°S 1 5tCl&, VX7ftiJ«2« 

«0£«*ifcax«*tfii;T«*k:«yi!x^i;a-;l/* 

& w w ± k mm t r i ^ , mmtD&umv&Mx >t v a 

£©Xf'y7°S 1 5 (C$5^TVX^$iJ«2 «J:M8i£lE 
g|52 5 bi:LTjafi&f 4©T*&5„ 10 
[0 0 7 0] iKDXfy/S i 5<Di¥«^Ma^S(i0 

[0 0 7 1 ] 7.x 7 7° S 2 1 -Cii, Xf- -y 7° S 1 Iff 

ISSTS^cDlSSfifiii, S«§¥A£<3£>S4&gfB©7? 20 

^ii t & a * n s t v ^Lnwr-m&'AL £ nr^ s © 

T\ IS«»Afcov^T©fiXW*IWB©iitlli:**- 
[0 0 7 2] ;:©J;'5fcJ,tSil¥Atco^T©©PI!7rv ; 

^saaxy^^-;i/ s a, sb o±*»tt*n j E f ms« 

S¥A, B©fSA^J^LT*3t>> il8(cfcv^TiiSfe 
fflfA, B©SABf^iJ« t =0T— SLTl^C £(C& 

[0 0 7 3] f LT« Xf--y7°S 2 2fcl&, BffStt© 30 
[0 0 7 4] P-H#giJT«^-St^l3»^^UT 

[0 0 7 5] COSfflOmiT{i, SSS'"^ 

SSt5f;i!)(C. #©Xx'y7°S 2 3~S 2 4£Hfff 
[0 0 7 6] Xf'y7"S 2 3tCt5V>TMaxy> ? a-;l' 

feofc^{c(ixx-v7 p s 2 4tciA-e*WH.'fiiy<7)iiJi 

[0 0 7 7] fit. Xx>y 7°S 2 5 tjffiA? 50 
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[0 0 7 8] ®m$, mSl^iS^X, Rf£lJt =0fr£R# 

;l/S A<0/Vy7rrtJRj^SPl l KJ:SSSSA<D«a&£ 
^JlX^^a-^S B£D/^y77rt«}S^ 1 1 t,C£.%m 

[0 0 7 9] S«^A, Btcol>T©&A!S»«S*P 

Ao^tcssffB^SA^nsfi^tsnt^awe, 

XH\ SaiX^r->"a-;l/S B*mM&m\lci/7 h24£ 
[0 0 8 0] COHJBBSSlCfeVvttt, SA)i#(C^o 

t fit s a * n 5 sffiffif ic o ^ x <Dmm.7s >r v ^ -n* 

fSo *LX, B9a, 08CO«a?l!X^> ? i-/l/S At 

s Bkt^uTv^saawpiwwt 1 ts-^v^rfflax^ 

■fET'feSo 09lojVf<fc5£, ^HilXT^a-^S B 
[0 0 8 1 ] £©£9 tXr-y7°S 2 2~S 2 5©$&ff 

fovx&m^i?*-)\'<o?%<D~i]*mmmcis~7 v 

[0 0 8 2] SU'Xx-y7°S 2 2(CM'9, B#Pb1 

♦anso (ictftt, -73©$aax7-> > a-;i/%>'7h$ 

[0 0 8 3] flUitftr, H9fl[)«t5lCfflaX'5rS?a-^/S 

;l/ S B oJSAH^giJJ; 0 «fffl^f«HciRl*»oTtt2E*ff o 
TiHtlfJ;v>„ *€%p>, Saaxri>'a-;bS BcoSA 

HmxSij-e^, mcmmz'ri> 3.-^^1 ht&tcz. 

[0 0 8 4] ^LT, 0 9 tfc^TffiSXTi/'a-^S 
BcoSA^'JJ;0B#H^/3ilt^4*jt46T^< i:, 48 
&^m(DolE>com2V7*3 6%mMLX£gtZ>tifm 

Xf? 7°S 2 3 fcfcl^T TYESj t¥lJiT?n, Xf? 
7°S 2 4 fc*V^TjaifiB*lffl*l t 2*Wtl?>c ^LT, 



15 

X-f-y7°S 2 5 fcfcl^TMBBJIHMB t 2 tJS UTffllX 

s b tmmtmyjm^yy v £ns c t t& 

[0 0 8 5] ZCD&viCXr-y-fS 2 3 t*5^Tffli£» 

4, S2 5, S 2 Z*UVm^T'iit>#Z>&oK®@e.? 
3o CO^MLtioT^ax^a-^SAilSB 

[0 0 8 6] ^LT, Xr7 7°S 2 2T-©^fi(C*5^T 
Ml7^>*a-;l/SAi:S B fcOftgtf^JISftfcfro 
Xx'y7°S2 3T TNOJ fcWf 2tltXf7 
7°S 2 6 tiStyc tlcftZo 

[0 0 8 7] ±ffi09©«£, Xr<y7°S 2 4, S 2 5, 
S 2 2CD«*>jIUC«fcoT£ffi3¥A£llffi8¥Bfc©flig 
xy^-;I/SA, S BtigJflWKiai Ot^t Xoft 

vmt%-?T£%mm<Dmmmm-zn, xr-y 7°s 2 
6flD»atjiJ&cfck:4So 

[0 0 8 8] Xr'y7°S 2 6 T*&> B#ffitt±tfi&£;£ 

wmLttmiEmx*i?3.-)iicm~3^x&mim<D&K 

[0089] ±mm<Dt%£, m&mMco^ximmx 
>ri/3.-)\, s a izm^xmi t = o tcsA*Mte-r 5 

J: 3 fcftjg U 3frK$ B t vt (ijagx y s> a s 

BtcS^^TBfgiJ t =0 3tP6«flffl t blgjfl&K&AfcBB 

5 tftj&rs (eh o#ss) o coiaiat 

Xx>y7°S 1 1 T*iE££ttfc&AI«#£*$tt5glg8fA 
[0 0 9 0] dCDSA^-T^ >7"* s , SfigSAtBtt 

a, Bfc:iaiwyi«j(rrcfc%@a-r*ci:o-e#** 

[0 0 9 1] fLT, Xf7 7°S 2 7fc3t*, ^t&A 

r Y E S J J;W££ftTXx-y7°S 2 lfcRSCfcfcfc 

[0 0 9 2] _hie^JCD^(i, S«SA, BICX^XM 

2 7XH TYESJ fW^StlZC tlC&*), Xf-y7° 
S 2 1 fC^So 

[0 0 9 3] ^LTXr-y7°S 2 1 tfcl^T&lC&AS 

n § gtgfff cto^t ©mux 7--A-/1/SC %H#r^± 

©BrJEttBtifiiOK^f 5 . RfdSttS A SO* B t OV> 

TSteUTfet), f/c, £&$Ctt££$BJ:Dt>&k: 
JSASftSdfctfigiSSntVS,, Lfc^oT. saax 
*r$?a-;l> S C fcBSM^fcta^-f 5|&©i8£ttKti\ 
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tf, m&mcic^x<Dtmx j ri'3.-)\/sc*m&m 

1 t^f o 

[0 0 9 4] ^ LT, £<DVmXX7-v7°S 2 2~S 2 
fc^tfS BCDflfIE^X^v ; i-;bt, SfltaSnfcffllX 

z t t x i x, ^mrscomm^-kmicmm ltvk . 

10 [0 0 9 5] CCDijg3l> H^WiCliX^^a-Zl/S C 

[0 0 9 6] El 1 2lC*t jaoKVmtft'itctZI.C, 
Xf-7 7°S 2 2~S 2 5<D3§DfiE;b-7°£!£tftbL 
T, Xr>y7°S 2 6t3fi», aS§¥A, B, CCo^T 

co^saaxT-i/a-^s a, sb, s c tfn$sM±(cm 
^^nfc^iE^xy v^-zi^f e>n5 0 c ©iiie^x 

20 TfrSf^t cgiflfe, X«s S*g«PBtf$:A$nTfr 

[0 0 9 7] ^LT, X-r-y7S 2 7tCfcV^T«, ^tC 
JSA$nsa«P^#ftE^l^tA^ TNOJ i:WS 
$tl?.c0T\ Xx-y7°S 1 6 titty £ t fc&3 (H 
5) o 

[0 0 9 8] X-r-y7°S 1 6X& y VX^$iJ»2^X 
r>y 7°S 1 5Xm 5>n/cffIE^X7->>'a-;WcS^^T 

ctD^t vx^w®2it±m<Dmwmmwiii®2 5 
[0099] as^A, b, c<om<Dm&xh%t, X 

f-y7°S 1 5iC*5^Till 2\Z.mt ZoK^iEffiXtri? 
3.-J]/timt>tlX^Z<DX\ SS^A, B, CcD^T© 

[0100] tc-emfrti&i&s&SffiMt p 1 x-f 
•y7°s 1 \icxi&zzntc®M\mx<DmmBmx& 

So LftfiioT, ffl^lSAIl* (SA/^-y) ^a&s 
40 il^lcti, ^«SA)iR#tco^Tt±fai:|B]«cDSHa^ 

[0 10 1] Z<DrcH>, Xr-y7°S 1 7 {Cfe^TflS^JS 
AHISff Ltf H 3 A^SB^, ^ffi U#5«^i 
<S^*nfcSA)«*<D^S^tT9^<Xx<y7°S 1 8K 
ifits-o ±IBfiaj©^{i> Xr-y7°S 1 IKX Ta^B-> 
Cj OtSAiB**W$nr*3t)> fl!M)«AW*fc:o</> 
Tfe^a^W***5^<, Xr-y 7°S l 8 tjity c 

[0 1 0 2] ?LT, X7 L, y7°S 1 8T-liJSAIi*©lg 
50 M^n5» 0J*{f, ®»A, B, CtOV^TO 
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[0 10 3] fUXf7/S 1 f§/£^H£ 

^a-/l/jmiB*OBf£ffi«k:»^«n, Xr-y7°S l 

[0 10 4] ^LT±iiEL/cgl6 07P-^-f-h©Sa 
J! (Jttd»iEaJ2 5bt LTOfflU) fltHflcfrfctiT, 

tic, £WH#fMM?t£»mLTl><o <KD*§0i, S* 
S¥A, C, BEO^T, g| 1 3 t^-f J^ftfilBfX^ 10 

[0 10 5] Xy--y7°S 1 6?ii, 0 1 3 iZjfs 

[0 10 6] % LT\ Xr-y7°S 1 7 Jcj|*, StfffcO 

fftf'Xx-y7°S 1 8(Cji^ ^ftLftl^cDT'&ntfXf- 
>y7°S 1 9£iltfo 

[0 1 0 7] Xr77"S 1 9T?&, ^tSAUKJ^CThtl? 

w«nfcttJKiww**B5K:jt«L, %miwmttm>h 20 

[0 1 0 8] fylRff, 3 0<£>i£fi$A, B, ClCOl^T 
fie.ta/cffIE^X^v ; a-;L'^g| 1 2£.m 1 3 tc02O 
Q/^-yfifco/ctTS^ Hi 2fr5»frti«ij(!i 
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